predict that no steady state is possible, the compartment concentration continuously increasing toward infinity. Actually, however, back-diffusion must finally take over as a removal mechanism, and an unusual type of steady state results where convection of solute into the compartment is exactly counterbalanced by back-diffusion outward through the same membrane. Under this set of conditions the overall steadystate sieving characteristics will, of course, be those intrinsic to membrane M rather than membrane N.
Finally, we do believe that we have called into question certain present-day concepts relating to steady-state sieving.
There are two views relating to this process which differ from one another in a quite fundamental way. According to the first view, sieving is regarded as taking place by an exclusion process: there is a dispersion of pore sizes with uniform particle sizes, or a dispersion of particle sizes with uniform pore sizes, or oddly shaped particles or pores (or both) so that some sor,t of lock-andkey arrangement involving proper orientation is required in order for solute to cross the membrane. According to the second view, the interior of the membrane is an extended convoluted surface that may interact through the thickness of the membrane more strongly with one species passing through it than with another. We question the validity of this second view for the steady state, since it implies that more of one species than another is continually accumulating in the membrane as long as sieving goes on, unless some mechanism (as yet undefined, to our knowledge) acts to discharge the accumulating solute back into the feed solution. (2) .
The terraces within the Zerpa lateral moraine described by Schubert and Sifontes (1, p. 68) at 20 to 25 m and at 6 to 10 m above the bed of the creek (see Fig. 1 ) were deposited within the morainal loop in the Zerpa valley at times when the stream draining the valley crossed the moraine at altitudes higher than the modern outlet. The outlet was lowered at least twice, either by faulting or by erosion, preserving the terraces as traces of two higher long profiles. The higher terrace, which is well developed upstream of the fault, ends near the point where the fault cuts across the morainal loop; the lower terrace is downthrown by 50 to 100 cm north of the fault. We do not dispute that incision ultimately was responsible for preserving the two terraces, but it seems probable that vertical movement on the fault induced the incision. Displacement occurred at least twice after emplacement of the moraine; in each case, the sense of movement was down to the north. Schubert and Sifontes dismissed the terraces as due to "probable uplift, because these features are common throughout the cordillera" (1, p. 68).
The elevated dry creek bed north of the fault in the Zerpa valley was cited as proof that the block north of the fault was upthrown (1, p. 68); Schubert and Sifontes did not consider the probability that the dry valley was left hanging by incision of the creek bed through which drainage was diverted after faulting occurred. If diversion is assumed to have occurred at the time of earlier (and greater) vertical movement along the fault, subtraction of 14 m [height of the dry valley above the stream bed (1, p. 68)] from 20 to 25 m [height of the higher terrace (1, p. 68)] indicates that the north side of the fault was downthrown a minimum of 6 to 11 m.
To calculate an apparent rate of movement along the Bocono fault, Schubert and Sifontes cited the age of 8100 B.C. proposed by van der Hammen and Gonzalez (3, p. 312) for the time of transition from Wurm "LateGlacial" to Holocene in the Sabana de Bogota, Colombia, and assumed that this age could be applied to the Venezuelan Andes as an approximation of the time of retreat of Andean glaciers from their terminal positions.
The comparison between the climatic setting at Bogota and in the upper Santo Domingo River valley is valid in that each site is at a high altitude and receives drainage from higher terrain. The It has yet to be demonstrated that climatic changes at the margin of the intertropical convergence need be in phase with changes closer to its center; indeed, almost nothing is known of the chronology of climatic change at latitudes of 8°45' (north or south) anywhere in South America. In the absence of local chronology, therefore, proposed correlation of climatic events in the Venezuelan Andes with those reported from higher or lower latitudes should not be accepted uncritically.
An age of 5470 + 80 14C years B.P. (1, p. 68), obtained by analysis of a "soil sample" (IVIC-722) collected at a depth of "1 m bqlow the present valley surface," was presented in support of extension of the Bogota chronology to the latitude of the Santo Domingo valley. Neither the location, the composition, nor the stratigraphic relation of the sample to glacial or fluvial deposits was specified.
The sample is described in Radiocarbon (6) as a "soil sample from fluvial terrace, 1 m below surface . . . assoc[iated] with gravel and sand of glacial origin." Radiocarbon activity was measured in "2.9% non-carbonate, non-rootlet carbon." If the carbon material was in isotopic equilibrium with the atmospheric reservoir at the time of the implied fluvial sedimentation, then the age can be interpreted as a minimum age of retreat of the glacier terminus upvalley from the point where the sample was collected, an interpretation consistent with the correlation with Bogota. If, however, the carbon is of the same "glacial origin" as the gravel and sand with which it was associated in the "fluvial terrace" (6), its age can be interpreted only as a time at which ice was present somewhere in the valley. If the "fluvial terrace" (6) is interpreted as an erosional feature developed on earlier glacial sediment, then the age of the sample represents a time when the glacier margin stood at least as far downvalley as the sample site, a chronology not consistent with that of Bogota. If the carbon is interpreted as contemporaneous with the beginning of the soil-forming activity that produced the meter of soil over the sample (1, p. 68; 6), then the pedogenic agent envisioned must be one capable of penetrating 1 m of fluvial or glacial sediment, or both, in 4580 14C years (the difference between the age of the sample and the proposed age of the moraine, corrected to citation in years before 1950).
Since radiocarbon sample IVIC-722 is critical to support the contention of Schubert and Sifontes that the chronology from Bogota applies at this latitude, we feel that a more comprehensive description of the nature of the dated material and the context of its occurrence should have been included in order to support their conclusions.
The value of 0.66 cm/year offered as a measure of the rate of postglacial strike-slip displacement along the Bocono fault (1) is based on unsupported assumptions; geomorphic data cited in support of the measured rate indicate that the late history of movement along the Bocono fault was more complex than the proposed conclusion implies.
ROBERT GIEGENGACK RicHARD I. GRAUCH* Department of Geology, University of Pennsylvania, Philadelphia 19104 Giegengack and Grauch claim that the width of the areas mapped by us (1) is not sufficient to establish the crest of the lateral moraines, or to project the apparent curvature. Our maps [figure 1 in (1) ] show an area across the moraines (north and south of the fault), from the valley floor within to the mountain flank outside the morainal loop. The crest is sharp and curves regularly, as can be seen very clearly in Giegengack and Grauch's figure. Incidentally, the strike-slip displacement shows quite well on their photographs and map, which were the basis for earlier measurements (2) . The scale to which we had to reduce our maps prevented us from showing even more topographic details. The original maps had 1-m and, in some critical areas, 0.5-m contour intervals. To measure the displacement we projected the southern crest of the Victoria moraine across the fault, for two main reasons: (i) we had better topographic control of the crest (based on lines of sight reaching about 0.5 km south of the fault and not shown on the map); and (ii) data from another locality (Zerpa moraine) supported a shorter measurement.
Our value of 66 m for the postglacial right-lateral displacement is the average of three measurements on 1 :1000 maps. On these maps we could confidently measure to an accuracy of 1 m. The value could, however, be rounded off to 70 m, which would not change 560 the average rate of movement significantly (0.70 as compared with 0.66 cm/year). One of the main conclusions of our report (1) (namely, that the rate of strike-slip movement along the Bocono fault is a resonable one) remains unchanged.
The formation of the terraces within the Zerpa morainal loop is probably evidence of uplift, as stated both by us (1, p. 68) and by Giegengack and Grauch. However, it is difficult to separate the uplift due to relative vertical movement along the Bocono fault from that due to Quaternary raising of the cordillera. Another possibility, not. considered before, is that the terraces may represent deposition under drier climate (3). Incision may be the effect of later, more humid conditions. Detailed work on the Quaternary stratigraphy of this region is necessary before the climatic chronology will be known.
If we assume, however, that uplift did originate the terraces, Giegengack and Grauch's arguments with respect to the relative vertical movement along the Bocono fault are plausible and represent a reasonable alternative to our arguments. We found no evidence of a 50-to 100-cm downthrow of the 6-to 10-m terrace north of the fault. To use Giegengack and Grauch's objections to our measurements with accuracies in the meter range, we doubt that such small displacements can be measured.
In support of their argument that the data of van der Hammen and Gonziles (4) are not applicable in the Venezuelan Andes, Giegengack and Grauch use present-d'ay mean annual rainfall and temperature. It is well known that in the tropics mean temperature is generally a function of elevation. When the temperature-elevation curve for the Sabana de Bogota [figure 3 in (4)] is used, a mean annual temperature of 
